wo 2005/045317 



1 



PCT/JP2004/016709 



^ J^W » 

m A ^ m 

5 ^^-^m^ 
10 WrSb^W 

15 #&L■CV^5„ 

LTi^l*5P<D|^#^igx.btLS J: 5^2:LT. ® ft Lfegp^tc^ UT ^>5fe 

^fhx\,^^ mx.its ^mw- 9-133359 -^^j^m^m) o 

3<5^AIS:^<^:^'g'tJ:f*. ;^f^§ffA(75^;;cP^<Srji LT(^^iAc^f^<?5|^t;:, 



wo 2005/045317 



2 



PCT/JP2004/016709 



- 1 3 3 3 5 9 #^^Jj:M:^$tbfci 5 \^0knWn(O^i^y<-( zf^sj 
Wi^. ^i^^t^aWnt7!>^m^^^x\,^^ :^i^U^±T ' 

^mM,i^mw.-^mt i.xmikM.\^\^i-fxm\^^'^xmikm^\^±'r^ 
15 ^ c?:^ mm:^ 

mt&^i^^i^M\^xmm^nwu(Dm^^mWi^^\:i^wi^. 

/^-4r$ ^\^m7L^(Oib^mmxth^o Z^cony^ v^^—-^xi y^m^^ 



wo 2005/045317 



3 



PCT/JP2004/016709 



10 fr^h(Dx^^. 

1 5 J: 5 bfcr ^ J; «3 , 0^aw^(D^^:^mi!)mm^mxmmti:m 
25 m-^'^mmK^kam^^mMkcm^^x^x, ^f^^^w^t:L^i>^mm\^ 

^ p ^ ^ ^ gi ^ T ^ 0 ^ :as ff XL 5 „ 



wo 2005/045317 



4 



PCT/JP2004/016709 



15 bs :i^W^nb^aWUb-ib^:^-tn^^m^\^Xiki^S:n<D\^^^mK.^i)>. 

•^fcits ^\z^QW^<o^W}^mMvx0knmu^mm^mb vxf)>h 
m^^mni^xy y —-Jikmb Us i$kawn^:^^v^m^mWi^-^x!ki$k 

c7:> ^ ^ ^ 

25 mmmxh^o 



wo 2005/045317 



5 



PCT/JF2004/016709 



met*. m5 (omiki^ip^fomummmmmx'ih^o 

5 

15 @ Ufc;i?/>^^ 5 36S|^g$3^•rv^5o (O •)$ :^ ^ ^y-!/ 5 ^i^^if. 
;^ ^ W i- 5 ^-^/i-:/^^ 6 =lr# X. T v> 5 „ 



wo 2005/04S317 



PCT/JP2004/016709 



4 3 t^m P $;3^TV^6„ 

±UUWU4: 1 i'fi. IJ^ P^$|3 3 (^mtbSlFP 3 3 ;e»SJzT:^Io)t'lEl«]S 
5 ^iJi^l^i^^jLSo 3 fi#^^tT'^Sigt3:;i(f><.2*^;dS3i5jA:i!^p 31^ 

^^tt. =^SiS8$P<aj-(*IUSjS$P3 3>0S@^de^5,:/3 4<Z)^^Jj:J;oT 
]^iS;$i^TV^2)o Ih1»jS^3 3 fi. 3fe^S^'-V^3 2 ^ c^ig5ii^i^§15 3 3 a 
is tul5^^i^^?|3 4 1 Otu^fP:J1*jil%«5iflfP 3,3 b i^WU 4 1 (Dp^^ 
10 \^^W^in^ V :y^^3 3 d t.mi) '^^^3 3 d i!^lH5 3 3 b i: ^31 
jj^i-5]Sl^^lfB3 3 c i^#^X^^«o 3^^1^§P3 3 a. 5^^#§P 3 3 
c <D|^gp»-«3fe<^''-?^ :/3 2 <Dl^lfPi:2|s:#:$p 2 <^)|^IHJ i: ^iliii-^ J; 

±lBlHltbS^ 3 3(DV 3 3 d fi. Wim^WU 4 1 (Dmm^:^4 

15 K$P4 2©l^^$Ptz:Jf A$ttT> ^(Dp^m^^m^Wi-t^ X ^},ZL^W^ 
tiXfj:^„ r©y i^:/gP3 3 dnFim^:ff-( K^fP4 2 J; ipg JJS 
:*:#<s F^{iy(j:^m bT^i^<7)n s/^ ix/-^- 1 o <^^Cif S^SU i 2;i5^ 
LTIhISj^M bS^RTtici: ?t^oTV^5o ^UT. IHSbS^P 3 3 (Dig^ 
^§15 3 3 c fi, 0^nWU 3 (^lUKjf^Jj; CT^^^SfP 4 1 <^jf 15^4 3 <£r^ 
20 Wi-t^h(DX*h^ . mU3 3 b(4^tij^4 3 (©^iftlgS P ^® 5 J: 51^^ 

25 TV^So r 2 2 fl,^C/^"'^:/3 2 oi^g|J%^;^Jj:Mt)«Xs 



wo 2005/045317 



7 



PCT/JP2004/016709 



^ b-C. t^rlB2^^P^^fP 3 <D|hI1!)S$P 3 3 2 <^^i^gP4 1 % 

(i. ISl 3 J; 5 mmm^^ 3 3 (^lE]lii;6s^$iJ $tLTV>/^VN:7 y — ^^t^ 

f^i^^tt. [iot>ti^{'^lfP 10b t^^-p^ 4 J: !9i^|f|5t-Mtti b-CBfif^;b-|R]lc 

20 1 Sr#;t. Z.<On 1 1 ^^-f^SP 10b <^^gp:65 pfc9;^lc*f b>2s * H 

fc^tc:> ^j/cV'/'^-7<7)^i^j;i^gibT^<^^-a'laJ7 a ic^^:^ib>hm 3 
J: 5 t;:'^-^ bs (DMik 7 <D^:^^(Dm:k^jlFt:^m\^ n 5/ ^ 

-r^o t(Dm. o ixij' ix-/-^— 1 0 (omipu i o b (^^c^^^f ffifP 1 3 ;6s 

. ^^/i-ymm 6 tc^^$^fc:;^f:^^NV :7° 2 2 (D^i^^itL^i^ bo^ bx 

a iXiJ' v^^— 1 0 ©^f^gp 1 0 b (DpfJStJlfiit^laS 1 2 
r(Z5if^$P 1 2 fiU^p:^$P 3 (^iHliljSSP 3 3 <D V l^VUB 3 d(D:^[^ 

tcMt>\ ^f^^ 1 0 b <Dm^-i!>^f^:^i^n i 2 y 

l^^UB 3 d<^:^jifJ:i£^^ bX. ^<^)*iHg^xy Vi/.§P3 3 d<D^W} 



wo 2005/045317 PCT/JP2004/016709 

8 

^Ui Ai)^mm^fi. mik1^^^\^^ i^-^-^-i oo:>^^^ \ 0 b J: 
M) ^itm\^f^^\^^ m!lt;^rp]t-iS15$n6o ^ b-c. n 1/^-^- 1 0 

^fc. 11 4 J::^^-e?j^-r J: 5 131. P#IH5 3 (DIHIIjSI^P 3 3 \z.n bX 
10 >^$p$t 3 6 ^i8!Bi-5 J: 9 LTt. J;v^„ :i<z)'7=-:/v'3 >'g|5*t 3 6 iz: J; 

15 |J8R#$P 3 5S:^TB>fM©:&-lRlJi::^^ttSo ^K^^mib^gp 3 3 ;6S7 U 

(OWi^ 3 ) "Cf*. n 1 0 i^M'X l^/"?— 7 n s/ ^ LTV^ 

J^j^v^„ ^ bTs jj^IJ^p 3 l ■^if.W'-^^<o%^'hm^n 

20 ^ P> n ^ i-'^-^— 1 0 <DBG;^lSiI^<^®Si{J: i oT^ Z.(O^V 

^ Wy^-l 0<?5jf^gpi 2 36S|BHftSg|S 3 3 y i^^§P3 3 d <7>^jl 

H 7 \L7f^-^ ^ 0 :^W-U 2 ^W^Xm^^M. 5 0 
^y<;^ 5 2 \zLli^-t ^ M.:k.^ 5 l --(7)#A/i^ 2 iiJ^ R#§p 3 

.25 05ytT'f*^:dS^® 5 3\z.^fLX^W\^\z.<\,^m^K. i^^P#gP3 

^^^Hi-«-^t?> r oiJ^ p#iaJ 3 Ji*^^ 5 2\z.nnxMsXu 5 1 
tzijiClijyttJiif tT.S:a^ ;4^#:|H5 2 f^i^BS 5 3 \^n\^X'^^ii^h^X . 
- 2 -^n^f^^ifiWim 5 3 tC^tT/S w t t^fi^< ^ V-^-^- 7 



wo 2005/045317 



9 



PCT/JP2004/016709 



iyi^lz.x^xmm^Wi\^. "^y^ 1 0 ^)^^ili-<^5^^:#oT#IS' 

laJ|^ 1 4 tc: J;orm#^ttbx I^^P#§U 3 (7)lHlI!j^^iJt^ J: Si^lJ^ P 3 1 

(^^j^^^^jhb. P#gP3d§7 y -5l^B^-mofc^ #o^iA^«i<5^-r 
*^iSJf^®Jj:<ttt«. :2^^$:|H5 2 LTiJ^ P #lfP 3 O ^ ^ J» le: {£ 
10 iic(D:^^Jz:^HT'# 5 ;i ^ te: J: . ;*;#:|fP 2 ^tE^ 'e«J^^^^ ;^ b — 

>,^f^;^,s^TV^^i-< So 2^^R#$p 3 cDHittiS^p 3 3 n^-y y — )bt 

20 /£?i:!;C}d§fT^So 

?'^*5^ n u-/-^— 1 0 tJ: J: smilj^lfP 3 3 (DrnWiMMn. m^(Di^ 

<m2 (DmM(Dmm> 

m 1 *3J: t>*iii 2 ^ i^ax'ib «9 ^ ^7 a^-r h 3 5 %ii;{)a bfc 



wo 2005/045317 



10 



PCT/JP2004/016709 



•A^. ^'i^mU 3 3a tm^^ 33b t^^W^ 3 3 c y 3 3 d t 

5 ^m^. ^^K. V 3 3 d <D[^jaBT*3S^#gii3 3 c tRnm(D 

±IB^-=? 7 31 h 3 5 ft. ^WUA 1 (DmW}^'b\^MVXRMm 

t0kaWU 3 ^^OSjfe-r^SS-S^b. ik^ P3 l(D[Rit<Srig^5t><^T 

15 bT. f^8R^§P3 ^7K¥^t^S--IU^^J$ii:TAI^^R 3 1 <D[Rj#<Sr^ 

^bt. Su^JirlU^tJls prlBI*^P#fP3(D|ni»iSlFP3 3t*. 7|s:^i|s:gp 2 
(D*^^%A \-^^iL^h bTIUSjb. -^(T^ifeii^j^lJ^ R 3 1 (D-)5M^^^h 
-^omWifi. HI 5 J; 5 mWj^^ 3 3 (DlHl»i;OS^$iJ$ttTV> 
20 ni\^y))—^mx^ ^^fiL<^B\^'<TyL^^<OXt>^ ^ ^R#SF|5 3 i:7is: 
*!s:$P2 h(0'hm.ii^^m^'^'%X^^. t.it. llIt«iS$P3 3>ds>^y-4^li 
{Cfc:5l^t-fi. mik^yy"^— 7ttny^ 1^/-^— 1 0 J; o T*;/C^f^^ 
iJl D :y ^ ^ tbTV^5o 

25 . 7 y -Jbt^T-fi. i^^p^lfP 3 tt"=e(DiiisbsifP 3 3 t^^^wn 2 o^j^$i5 4 
r> h 3 5 }6s-f^ffl b. m^\-i. m 6 tc^-r i 5 k.. :^w-^ 2 
7 y -jytso^-a- m 5) -eti. p y ^ v^^— 1 0:^5^3^ u^^— 7 



wo 2005/045317 



11 



PCT/JP2004/016709 



xiy^ UTV^Sfc«)^ ^A-C#>^iV>o ^ 'X^V\ 3 1 <^ Ir] JJl >Et b 

T2|s:<$:*|5 2 ©if^^^|iF<SrB>fM<^^^l3:^M $ -lirfc^. a 5/ jj^ l^/-^- 1 0 
^HU^t-^f b-cSKj$ii:5 w i: t:: J; oT. w^-^— 7 n 5/^jyt^« 
Ml^^Hs ^b'ieSos/iJ'l^^^— 1 0 (7)BU:*"fRj---c^tSll)l-<fcoT. 12] 6 
5 (r>^^\^. ^<Ovi y 'i; l/^-^— 1 0(75ilg|$P 1 2 ;dS|p]gii^|fi5 3 30 y 

$P3 3 do^jaic^/iteL. ^nwm\-^'m^-^Mz.^%<o^m.t^m.\^% 

j^^^ 5 0 (D^^/c;^ 5 2 ^zi^-rs^iAcp 5 1 2 tiJ^ 

#ifp 3 h (o^^-^^'m.-t^^h-^. '^.(o^um^ 3 \tm'X^ 5 2 iciiRitt 

-C^;/cP 5 1 \z.%Mm^^X^^^ii^. ;z|s:«s:|f|J 2 fi^ffi 5 3 \z.'^\^X'h 

m'X^y^^— 7 <D^f^t3:<t oTAi^^ p 3 1 J; t) 1i 
15 -e. ^ik^f^14:6SQjc^-e^5„ 

5fe(3iiJ^R3^ifP3o[uiij^@^b. ^ojytiiT^ m^\tmz\^7f^ir ^ 

20 10 Jc: J:5lfi]lb@^^^i?;^bT>^ y -^^t^<b b. i^^P#lf|S3 ^^liT:^ 

<^);&'lRl'--^;t5 1><^T?fcSo 121 8 |lll!j|fp$t 3 3 OIU 

»)^la^5M^$nTV^5M#■T:^ p#^ 3 f*7K¥^^S*-e«IiISj bx 
V^/^V^36^ HI » f£ ffl ^ :^ # < ^^-^6 <^ t^i J; o Tl^^ P 3 ^:$:^$:|HJ 
25 . 2lc^bTil::^J^ji^^@^*-ClHltij$-frSCli:^RrigT'fcSo ^ bT. 
^iki^^-^— 7 <^^f^tJ: J;oTikiJ^P 3 1 J; ;«f ^^ife $ *5 Is <?5 



wo 2005/045317 PCT/JP2004/016709 

12 



m^i:t^(D^mAm^<Dmik^nom\^. m^;^ 52,6 2-^<Dm!kQ 5 

1, 6 1 Ai^'^^;65^TV^J^1-< ^^S„ ^/c. 3 t^HIiljStP 



wo 2005/045317 



13 



PCT/JP2004/016709 



1 . mn t fj: ^ ^f^B-r ^ :^ :^ ^ :^ ^m^tL^^nt. 

10 
15 

20 4. Suian 5/^ — >SrP yjJ'^il^^f^Ufc^JJix 5/ii7 w/^^O- 



6. *^)|sf^/j;S?g<b;5f;^SrlfJiS't-5;if;^i5'^iJ'Sr#x.fc*#:^fPi:. 
t ^mK.X^j:^mikmM\^is^^X. 



wo 2005/045317 



14 



PCT/JP2004/016709 



15 



wo 2005/045317 



1/7 



PCT/JP2004/016709 




wo 2005/045317 PCT/JP2004/016709 

3/7 




wo 2005/045317 PCT/JP2004/016709 

4/7 




wo 2005/045317 PCT/JP2004/016709 

5/7 




wo 2005/045317 PCT/JP2004/016709 

6/7 




INTERNATIONAL SEARCH REPORT 



A. CLASSmCATION OF SUBJECT MATTER 

Int.Cl'' F23Q2/36, F23Q2/16, F23Q2/28 



Intcmational application No. 

PCT/JP2004/016709 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl' F23Q2/36, F23Q2/16, F23Q2/28 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Jitsuyo Shinan Toroku Kbho 1996-2005 

Electronic data base consulted during the intemationa] search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9-133359 A (Tokai Corp.)/ 
20 May, 1997 (20.05.97),. 
Full text; Figs. 1 to 9 
& US 5738507 A 

.JP 2000-346359 A (Tokai Corp.), 
15 December, 2000 (15.12.00), 
Full text; Figs. 1 to 19 

& US 6093017 A & WO 2000/073704 Al 

& EP 1124095 Al 

JP 9-60874 A (Adomiraru Sangyo Kabushiki 
Kaisha) , 

04 March, 1997 (04.03.97), 
Full text; Figs. 1 to 5 
(Family: none) 



1-9- 



1-9 



1-9 



^] Further documents are listed in the continuation of Box C. I I See patent femily annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

'"F' earlier application or patent but published on or ailer the international 
filing date 

"V* document "^^ich may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O^ document referring to an oral disclosure, use. exhibition or other means 
**P" document published prior to the international filing date but later than 
the priority date claimed 



**V* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underiytng tne invention 

'OC' document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of pffltlcular relevancy the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the ait 

document member of the same patent family 



Date of the actual completion of the international search 
. 07 February, 2005 (07.02.05) . 


Date of mailing of the international search report 

22 February, .2005. (22.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office. 

Facsimile No. 


Authorized o£5cer 
Telephone No. 



Form PjCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/016709 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Microfilm of t:he specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 77493/1984 {Laid-open 
No. 189759/1985) 
(Haruo SHIMIZU) , 
16 December, 1985 (16.12.85), 
Full text; Figs. 1 to 4 
(Family: none) 



1-9 



Foim PCT/ISA/210 (continuation of second sheet) (Januaiy 2004) 



mmm^^ pct/jp2oo4/oi e 709 



Int. CI' F23Q2/36, F23Q2/16, F23Q2/28 



Sa3SS:=ffofc«/MSS^sf (@|g|#fh»3i (I PC) ) 
Int. Cl^ F23Q2/36, F23Q2/16, F23Q2/28 



B*@*fflif^<2t® 1940-1996<^ 

B^m^j:m^m^^m 1971-2005^ 

n:^m^Mmf^m^m 1994-2005^ 

0*H^fflJSf^®^^# 1996-200 5^ 



C. 



JP 9^13. 3 359 A (t5|5^^%t:^?S) 
1997. 05. 2 0, ^-X, ^1-911 
&. US 5738507 A 



JP 2000-346359 A 
2000. 12. 15, ^X, m 1 - 1 9 
&US 6093017 A 
& WO 2 0 0 0//0 7 3 7 04 Al 
& EP 1124095 Al 



1-9 



1-9 



0 7. 0 2. 2 0 0 5 



2.2005 



0*B4^fF;t (I SA/J P) 
»fi!S#l 0 0-8 9 1 5 



3 L 



9 2 5 0 



03-3581-1101 rt,^ 3 3 3 6 



«S:PCT/I SA/2 1 0 (JB2-<~i>) (2004#1^) 



H^ttJffi*-?- PCT/J P 2 0 0 4/0 1 6 7 0 9 



c mt) 



JP 9-60874 
1 9 9 7. 03. 04, 



±X, mi -50 



B:^mMmf^M^mmm5 9-77493-^- (0;*:ia^ffi^^^^ 

mM<:^^M 60-189759 #) (^MS^ic^ b:feBJ^*:S:tJ«lll® 
1 9 8 5. 1 2. 1 6, mi-4111 (yT^V-f£\^) 



1-9 



1-9 



«S:PCT/I SA/2 1 0 (m2'<-i^03^§r) (2 0 0 4^1^) 



